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Abstract
Tissue clearing techniques are useful for visualizing the
three−dimensional structure of many kinds of tissue, while
the application of tissue−clearing techniques in dental re-
search remains limited. In this study, we developed a
method for clearing hard tissue including bones and teeth
using a new clearing reagent, LUCID, and analyzed three−
dimensional structures with confocal laser microscopy. We
first examined the necessity for decalcification in clearing
the mandible and parietal bone of GFP mice, and found that
the mandible bone and parietal bone was cleared suffi-
ciently without decalcification. However, uncleared parts re-
mained in the incisors and molars, and the uncleared re-
gions were larger in the undecalcified samples. The LUCID
reagent does not contain components for decolorization, and
the color of red blood cells remained in the dental pulp.
Confocal laser scanning microscopy showed particularly
strong GFP fluorescence in the periodontal ligament. In the
molars and incisors, fluorescence was observed throughout
the dental pulp except in the enamel. Higher magnification
images showed tubular structures extending from the pulp
toward the surface in incisors. Lacunaes were clearly ob-
served in the parietal bone, and the fluorescence of osteo-
cytes present in the bone was confirmed. Osteocyte proc-
esses could be clearly visualized by fluorescence images.
Next, we observed the calcification of the parietal bone and
femur of ddy mice to which calcein（CL）and alizarin red
（AR）deposited in the calcified part had been administered
at intervals of two days. These samples were cleared with-
out decalcification, and showed CL and AL layers at the
surface and bone marrow in the parietal bone, and a layer
of AR and CL at the distal end of the femur. Observations
of the fine structure of the femur, which cannot be brought
into close contact with the cover glass surface, was
achieved by using a water immersion lens having a large
focal length and numerical aperture. The tissue clearing
technique enables three−dimensional observation of samples
without slicing. The present study shows that tissue clearing
makes it possible to analyze the three−dimensional structure
and calcification process of hard tissue by using both hard
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H）の微分干渉像（A, D, G）とGFP蛍光（B, E, H），およびそれらのマージ画
像（C, F, I）．観察にはPlan Apo10x（A, B, D, E）とPlan Apo20x（G, H）を
使用した．AB：歯槽骨，DP：歯髄，D：象牙質（D）．
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れたScale（Hama et al., 2011；日置ら，2017）やCUBIC
（Susaki et al. , 2014）に加えて，BABB（Dent et al. ,
1989），3DISCO（Becker et al., 2012），SeeDB（Ke et
al., 2013），CLARITY（Chung et al., 2013）やSWITCH











































ARラベリング．観察にはPlan Apo2x（A）とPlan Apo LWD25x（B）を使用し
た．
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